temperature patterns which appear similar to those evident off California but notes that cold plumes extend as far as 50-100 km offshore, substantially less than their California Current counterparts [Abbott and Barksdale, 1991] . Time series of satellite imagery show a strong seasonal cycle in SST in the region closest to shore along the northern Chilean coast (to 23øS) [Barbieri et al., 1995] A preliminary analysis of the Chilean coast using satellite ocean color data from the Coastal Zone Color Scanner (CZCS) [Thomas et al., 1994] suggests that although largescale seasonal / latitudinal patterns of upwelling-favorable wind forcing are very similar to those in the California Current [Bakun and Nelson, 1991; Thomas et al., 1994] , the climatological seasonal patterns of pigment distribution along the Chilean coast are different. This analysis, however, was performed on the global CZCS data set released by NASA on CD-ROM in 1992, available only as monthly means and 20 km pixels. While such a data set is suitable for analyses of large-scale temporal and spatial variability, it is incapable of assessing processes which occur very close to the coast and/or might not be spatially/temporally persistent (e.g., filaments). All high temporal and spatial frequency information is lost. For patterns within 20 km of the coast, no analysis at all is possible. Individual uncalibrated CZCS scenes presented by Uribe and Neshyba [1983] and Espinoza et al. [ 1983] suggest that on occasion, filaments of elevated pigment concentration extend 200-400 km offshore of the Chilean coast in the region 30øS to 40øS. Fonseca and Farias [ 1987] show that filaments extend 200-300 km offshore and that five upwelling centers are evident, centered at 20 ø, 23 ø, 30 ø, 33 ø, and 37øS. The largescale latitudinal or cross-shelf pattern of seasonal cycles, however, remains poorly described and understood. Similarly, the extent to which pigment concentrations form filaments contributing to mean cross-shelf patterns remains poorly described. We do know, however, from extensive work in the California Current, that knowledge of these patterns provides significant insight into regional biological and physical processes and their linkages as well as connections between these eastern boundary current coastal/shelf regions and adjacent open ocean/deep basins.
In this paper, a higher resolution CZCS data set than that examined by Thomas et al. [1994] is used to provide a systematic examination of cross and alongshelf patterns of phytoplankton pigment concentration along the Chilean coast. The study area is from-18.5øS to 45øS, the region in which seasonal persistent equatorward wind stress is a feature but north of the complicating influence of the southern •jord region (Figure ! however, both data coverage and sensor stability were not constant over this period [Evans and Gordon, 1994 ]. Evans and Gordon [1994] show that data in the later years of the mission suffered most heavily from degradation. For this study, all 4 km resolution Level 2 scenes from the period 1979-1983 were obtained from the NASA Goddard Space Flight Center archive. These were remapped to a standard projection to include the study area from 18.5 ø to 45øS and offshore to 90øW (Figure 1) . Scenes from the same day were then reformed into a single image in units of satellite-measured pigment concentration to produce a time series of daily images with approximately 4 km spatial resolution.
Previous examination of the CZCS time series in eastern boundary current regions [Abbott and Zion, 1987] has shown that images are not randomly spaced in time but are biased toward specific weather conditions. Clear images occur in groups separated by weather events (clouds). Decorrelation time scales in regions of active upwelling, at least in the California Current, are approximately 3 days [Kelly, 1985; Denman and Abbott, 1994] .
To obtain improved visualizations of "instantaneous" pigment patterns along the Chilean coast, images collected within 1-4 days of each other were composited together. Relatively cloud-free examples of these images are examined for the presence, location, and general characteristics of any filaments.
Seasonal and latitudinal variability is examined by forming monthly composites from the daily scenes, retaining the 4 km spatial resolution and using all available scenes, resulting in 12 scenes for each study year. Statistically more robust methods for forming temporal composites from irregular time series have been demonstrated [Chelton and Schlax, 1991] . However, this method requires a priori knowledge of the temporal decorrelation scales, which are not known for this area. Furthermore, examination of the resultant monthly time series showed that sufficient data to recreate a complete seasonal cycle exist in only one of the study years (1979), with partial seasonal cycles possible in two other years (1981 and 1983) . Missing data in 1980 and 1982 are too extensive to allow meaningful reconstruction of any seasonal cycle.
Seasonal patterns of pigment concentration are examined in two ways, as a function of cross-shelf distribution and as a function of latitude. Cross-shelf profiles of CZCS-measured phytoplankton pigment concentration were constructed by subsampling the monthly composite scenes at specific latitudes beginning at the pixel closest to the coast and progressing west. Because of Chilean coastal orientation, zonal sampling closely approximates a transect perpendicular to the coast. Each cross-shelf transect is a mean of pigment concentrations equidistant from the coast over a distance of 200 km north and south of the sampling latitude, creating a 400 km wide sampling transect. This provides cross-shelf profiles representative of mean conditions over relatively large sections of the coast, reduces (but does not eliminate) gaps in the time series due to missing data, and smoothes extreme values. Latitudinal variability of the seasonal cycle is examined by subsampling the monthly time series into crossshelf means over ap•coximately 10 km (3 pixels) at each pixel in latitude, forming a pigment profile for each month as a function of latitude. Missing data in this time series were filled by two steps of linear interpolation. First, spatial interpolation over latitudinal distances of 100 km within the month of missing data was carried out. Gaps still present after spatial interpolation were then filled by temporal interpolation between adjacent months. No gaps remained in the data set after these two steps.
The CZCS data are known to contain errors and biases. [1998] review evidence that during summer this latitude may also be a hydrographic boundary. First, it may be the northern limit of a tongue of low-salinity surface water originating at higher latitudes and the southern limit of higher-salinity subtropical water, and, second, an equatorward flowing jet may be farther offshore south of this approximate latitude, intruding closer to shore north of this. Each of these may impose direct or indirect influence on large-scale biological patterns, discussed further below.
Over most of the latitudinal range of the Chilean coast examined here, Thomas et al. [1994] show that the seasonal cycle of pigment concentration appears either uncoupled from seasonal variability in wind forcing or is not resolved. Strub et al. [1990] show that offshore regions of the California Current (100-300 km offshore, maximum in spring) are also out of phase with alongshore wind stress and the pigment seasonal cycle closer to shore (0-25 km offshore, maximum in summer). The possibility therefore existed that the 100 km cross-shelf means of Thomas et al. [1994] 
Summary
CZCS image composites of phytoplankton pigment concentration along the Chilean coast over short time periods (2-4 days) show that filaments of elevated pigment concentration, originating at the coast in upwelling regions, extend offshore over distances of over 300 km, qualitatively similar in appearance to previously published descriptions of temperature filaments and to pigment filaments off California.
A quantitative and statistical analysis of these filaments is not possible because of missing data.
To the extent that coverage in each of the years allows, the annual cycle appears qualitatively similar, with a maximum in pigment concentrations in austral winter. At the lowest latitudes (20 ø and 25øS), this variability occurs within 25 km of the coast. At higher latitudes, this pattern is evident from 50 to 100 km offshore. Thete is evidence of considerable interannual variability in pigment concentrations between 1979, 1981, and 1983, the only years for which sufficient data exist for a partial glimpse at the seasonal cycle. 
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